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IM»Mc*!!^*!!HiJl£«fiJ: . 

< b h 1 •oflJgifr V vxm- b , 
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mm^yxmzti^x. mm.m^yx^t. 

b 1 1 -?<r>3BS^U— f < v*** b <0«* 



I 



(2) 

3 

a uzmiKi t zmt+httm 1 tmomb 

{mm* i mimntr^-T < y y?<r> 

j: mmtiKm$B#&z ix^i z t **mt ts 
mm i izw&nwmmx&x. 
imms ] mwmy^-r < yrzmmw y 

im%6) mmuzis&nisyxmzti^x. he 
tftcztutmt. mm***, sec. #ajm. 

tsz k zmt-rzmm i iztmmmm^^ 
s. 

t. 

i:, r^-r^yh^^^^yy/^fc^t 30 
s^a t Sr£frr 5 4 y a y h Jk t . 

r-f JWDHWtfT?* y*y 

JtttBU yyw-yaxfT94 y* v h%o yyw 
-yzmxm. 

msmrxs-T < yrcm^a^xm&v y?%M 
tf7?4yj<yhmy?>v-yzmi,m2m 40 

t tumti- iismwimi' x^a . 
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mi^hntLxmitisimzix^h. 
o . m&ttmmfrmzt^xmx'* w 

mmx'hh. mtx-\ ^^ymmx^x-h 

< OWK«> P y X r A S: ta^gLT^Jt. 
^Atci-j-CWIEStl*. CO " ifE" l^yXyx-fA 

x^*«*c* &fti8f<oM*<io.7s mymm- 
mmszhh. z.ti\mmvyxm\z&o$m.<r> 

m (feJRM. 3VIRH. ^^JRH. ^ffiiRII*^^^ 

m&x'<nMtizttix\tm£M^ft¥mt% 

ttbtiitti-eticomtztti. m^tzmm 
>v*t-xnit*z> ; t (ci o »^ . *£-«e«*<i** 

I. *>x.-/\±.ffy?YV?xmr-yx*<r>i5<r>ii(rxr)& 
atTfttjWW>*Lft. Z<r>?4T<7>yXTMzm- 



5 

<7)JS2&i'3#«a$ (Kenro Miyanoto) "fiffl? 

£>flTV*S, witU*IS3te¥tt^ (Optical Society of 
Aserica) <Q1960*11JJT-CO¥&T&££*U 
&t<*£, • *7 • i-' • t7f^;k • y-t 

Xf- -f • jJ-7* • >)% (Journal of the Optical Sac 
iety of America) .1961*1 /i.l7~20'<-x{£8Stt§ 

mmizW.<kUoZb?S>l. «<9ft£tt£<HRBttSr 
^*(*XSK?)--Xtcrrn 

fc. tot»ap5r->x-fA. 7V-xs»i 

tf> (u.v) - ( k - 1 ) A 

ZZX\ k=1.2. t'<.'C<DV'->T$yBO 

WAJO/hSn. £*U4^u^<7>«Mf£ (4W) ft 



3) #1*2867375 

6 

tsumztvkvmiiimi:* (u.v> <o*tsbih« 

"V-y ■ r^-Vbrnvf-v ■ rv- hoWT 

10 b^iWX (Applied 0ptics,Nov.l967,pp.2011-201 
3) O^mivin H.HornantJ: •)14ffl5<SV->' • 71/ 
-MMWESfiTH*. BormttV-y • ru-h** 
V^4ftffl7U-r-<0$&$* "«RB3iaMiifcis*t43l£»^ 
±ft (principal inages) IzWB&t&rt-- t>r— V 

tixmi. *ixz<?)%mmxmim%&Y 

-y ■ VU-KO 1<M»*40. 5% Hormanti. 

m. i < «E**ifc*^»k - wtctifc & < mm)& 

20 1&7V*)V ■ uyx<r)fflmzWt>Mz&fm*t;tiXh 
t>-f. mfSBb^iiX^w UVuvyXbLX 

ftWWBWil/yXiBiHdktL J: 9***S*K*4 

VHiSffl-^r 5 * (space-bandwith product) ££ 
40 *^-34<J»«-*ii:ft:J:9. WftvyX*- mzft 

%\->b%t htix i >fc u^na±fcm±*-wi* km 
ztmztLh. m?\s-T<y?k*&wsm=f-i 
ms^hzuzi r^zixhmm&mwm. 
*&i&m&mwbftimw&?>^mi.zhm 

mm) . mmm^yxb^^tzm^r^o 
ymfis-v-iy?. aaw>Rttuyxk«»i-fritfc 
50 Pttwmri'-f- < yy. nxhn^y,i4mm^ 
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Krixvmr^wm&ixi-tLxm 

ttfflru-r-^WfrX*.? M4fttft<Btf>6*iK9i8 

(m<vm) 10 

Wlott— KflfflO (critical aperture) x 

**^R, S5W3fc-l/V*MMl«W5t9ili*. ft 

fflyW-htta^BKSatoBMHBP (critical apertru 40 
e) tffi£S*U Sfhi±fiffi7-U-hfctt^$^-Cff=5: 

*4 ttPttKtt. -f/^XrACttU (ttre*4 
* f L*>L-£*fc LT«HWgtft4*F8T**C«La* 



^2867375 



8 



(Mri/- vow* h wt *mi WKrMwm&tfo >< 

o4^*JWS*4J:3fc»Wfc«a63*i4. -* 
SHE. *LT^Ctt£3yb7Xr-* 5 fl*>;ri5. 

•warrft s . u&> l , smbhis, 7 * n. ? y v^&tf 

CI fU4500«W)iltt*MT«aW3 1 - U yxtfft 4*1 
^/UJf-Wx-x h S t>c7>T'ftS . SgBB3fcx*/l' 

Wit. 4 > ^<0t'-Ai/7MIS$r#^, 7th7^fc 
fiffl7'W-h* { EST§, — OfiB^BBP (critical a 

perture) icffissn. *<rmmi&ntmtRt#e& 

0.4275 ^DyiCiWliR?^. #1177 h-»i. ftt^V^ 
KH (Wavelets) T<OB*[aW3b-UyX{i^R 

7*7 \--mtz£^x±ih&kmmi* ivm* 

itical aperture) £OBr(cS*»iX, WfBia^-h^*^'- 



(5) 

9 

viz. mfcit>mris-h\i. mmtn+wm 
let:, mru-bwifflbm. mitzm&? io 

i^-r -f y^fc3S^:S'-y£4x£H'l>Ry y^coil- 
*BKi:|»t4F-i'f £@8iBi: <or^ X y h 

J: Off Ml*. 1. 2. *t/C4W?h-jli 

awm-c*. 7tM/^h««u »6t3iiiff 

xi/ 3 yxmizmw . f»68jiw>*vo»* y y/w- 
y#*ttftrts.:fc ^co«t')ti:g*noca^- 
fr>vyrm\imhh-^nmr\s-\-mt>*i 30 

*J 1 n fc itSV t 6 Trm&>*J x -/«f >y /t 

mmy*/ 3 y«^t>o tx >y +y>rzm\ i v t, r 

Tv<\*y\-mz, %i<hit&Mmzr>\\xm,^ 
*i«wmtty ^femicigMRMa y yftmuz 

3 fcA^H* 'J vniM* fcr sK^' v ft* . 40 
0*»^l«M>15»fi*-W)3l5*«t4fflai*iBiI-rJ: 

ttZZbiz£r>X. r<y?0>±lZi>o'J?L%:th 

a. *je»eiBt»Lai\ m^&\^-=r< y? 
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1 0 

da) s^^ns . y y^ttimts***«^»< £ 

fcCi 9fc*Ui7* hxyf-v^&ffitcj: 95£#>£>fi 
*. 

yy^<D*>*lffit±, uyXP)1&ftLb®miiiL<?)7 
V— t < y?<7)^<ii)><7)y>\s-T*B&t&. z\tit> 
oyv-T* y^i^Kotz^nuyxm^hh^m 
vyxmmzmLxm-tt>ti. #s«cies§^s. 

3 'J ^ - b $*l^Jtl8*na#BBP <crit.i ral apertur 

e) izh&sis-Tjyfzmikixm^ wttuz 

isyXfflia>\,yxm?immmiz ! 8.frtitz*ii, z 

tib<?)?\/-T<ynim*&z$mz-2**H-x.h. 
m>bt lx»< z t (c^s«@± mb m>t<mm 

mom (grouping) b IXftfrtlh. A#t«JH4«)b 

5 7 trnfrsxruzm ^xmns- h sf^n. 

s.tvynm&ZfthtcMzimru-bni. 
izmryb-mmt&zbizmixmztizm 
it. b'A,%mr&*.8.m < m^ti2:o bimzzvi 

llwpiWcy^tjaWftiklcJiOftSii*. Pit 

<t 3 trtffl y y^k^ss y >?*imth zbizx'o. 

CJ:*), yy/?rl/305^oycD^-^-O«KTffia 

*- mmz&orczmhw. 

u-f-b'-AfflkLr, *J»yXri>.fc«}:0. xty 



(6) 
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t'-Alil— ■ *Fl2*>S,iiJfcfcx*^-7- • b-if-12 



1 1 



fe»m*-e«o»«£. u&&>?>99 hnnJMomw. &tz%£&zm7vx& ■ e-A • ^xnyyx-mk 

%#&ytiwiM&mmgz>$ : .tzithzb%<7 * h s^m^yy^ ■ ^-yx^^mm-^myy 

xsitxhm. m. tiTTXvisB ytwix-v+ y^mmm^tims^-^y^y^^f- 

y^ZftoMZ. msy\y~hiX.r-X^y\^^ff)±. (randomizer) wn^izXh. z.a>y y 4 -f-xwy 

tfiv >*: *) . *£*ws>Rofc •) * «fc o fcrfSfcft? flH£l±SrtIfg«fc8!o -C&ffi?)? y^-MLojft&v >£fci 

(mm 10 ffiffili. ¥*a£3tn S7nv. ¥*imiOZ?ny, 

tsimxtmizit, «*>L»Tvv5fv^ «5<oatiEL ■2ait-A*«aT, wwre*** ******* 

otexvxKm-titzibizii. *he>m<mt:mi izm£m^h&«!m-3--+-m'\bfifro. 

^^rAji, mibzfflSKiiFmz&^m&nSit* mihtu. emu- - vyxitm-omyyy^ 

, 7* vvitx htmmmwt&fztt). mi9<7)&£Wz^t:i>^&znmyyyj*i&mMzt 

;\XTv>*-co£?%mm3-- vhizm\.->&0>izim 20 ic&gtf-s. \z-ui&-<r>7 vy 

%m?mzti&. ■) i -axt7^-^(». ffia^ xm-ktsm&%&&izmfr\,\ t-^is^a— & 

i,Ty%%<tfim\L- b>**m £KrF?>f 7-co # i 9-Hr»ufc i: i *>lzW.< - fc**srt&fc$r* . 

x^f^v- • u-*-i2£Gtimwmoxw>£Mi$ti &zjm7y#i*mmwzi{±s. ^-m^yy-ut 

m$mtz>7*h]svzw^ 30 yu-faflifltiss-fflv^as^nh-uvxs^si^g 

Xmiki'X'rMM&mT'&it: m^yy^-f- (randomizer) 18*»^<Ot'-A^; 

6. k^V>*3W*«-SiaiC*«ftltf» ffcttflfffC "^^S*XiUc*W*3t-b<yx« (S.Mallick. 

th^XTMtZ Z<W?A7<n%W3:V~? Applied Optics, Vol. 6.No.8.August 1967.PP. 1403- 140 

-*>\ Unonics Hyperex-460 Model IE -SMt UTtBS 5) " tUZilfciftfCX'<r)%mi<Zljt-oXRlMX' $ Z. £ 

hx^t>, watmm t - vxsna t^st * 5r»p— >- 

f-i2*^aii»t'-Aii*^»)wg«2Biwic3 -^tte^^cPZTr^f-ax-^^t^i-fJffl 

tSimmt-^V^K LtZtf^X. l^-if-12Ji- 40 PCTT^f-*X-^34$-Sg»L. U— tf-12*»<?>ai^A- 

K£*?ayHtMb1Xh~^<?)mmm**t'T4 t >VX • ^3fc^fat% «t'^/jN$^™%: (60S^ay 

-»W1^^»<. ^^x^oyMWQfit. 124000»^ WHO) mznM'jYZ&Z?. dft£»(Oft}fcti-#fcl5 

^<-^V>iT^O jt«0j^C0^^tt (Predictability) O-2OO0SC: 0 . < 1 /WX<D?b%) WJffii'V^ 



(7) 
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1 4 



&$ VX26fc3O07 4 H • U- V X29 

tl:10W«-CUf-?^VX^y^iga22i& 7 * r-VX 

gfflm^t-UyXOyyyvj-f- (randoaizer) 
18^fi5tt(i, ^^t'-A<0f^7/7>yi«^ 10 

•7U-- f-12*>f>aS^U— f ■ f-Mtm.&-x\0-Tcrf 

- • u—f- • V-kWzZKnmffhZZbZm 
t. V>ftl<7)ffl§lX'i>ls— ffrbWX < &22x5.4=122 
<0#- ^-<0«tf-8W: 4 > n t - > h #2131*- H # 

Oifcl. 0.3^£150K/k* «£ or. l^— if— 
»i. S3l6»tl.22xl02x2xi0xi.5xi0 ;! -3.66xiO 5 20 

aoamwsr-f >- 3 1 - v mm * £*>c 

tt, mo#^littl02SI«03eiST^f!fl3n^«tfHfV^tt 

3rv\ ^i-Affio^i-ftt'S'J ifcO^ooo*^)!? 

10 5 X 105 / d. 75) 2 x 102 =3. 27 X W 1 

(i-fynt-wyh^tSBBS^IiS-^-f^^twJi 30 
yX^<OAttRIS#£rt t'- A4>? ^7 > :/**litt<K 
2. 56x10" 'caster 

*!C.2XlO»ftjWt'-A<>>ftfctt (angular divergenc 
e) ^»aS-«i-|>. Z.tl\t. vXf-Afck-vTSaU* 

5 x io» M&tfrmnkmf^ <.=?yyy 
tt->t5xio«#4-ciwrc*4. ^^nnuittntc 40 

Afc. fc*1«*»*«**Sfc»ie^fc*fl/C, lift 
£«->T7?f-3.x-5'|HirM>-fe'y MTiKrtftt 

l-jlSc^oyiTiT'^S. 

%<o-tli!&*-C4 4 y^-x4^yf- (4" x4* ) <rr? 50 



x?¥EK*r*iU *<?>m\t± 1 XwaBtHBf* 
*. WWIB0.3»T^Sii*»4«x#i/v*A,*> 

(predictability) (ZHmtZtlZ t\tX'Ztc\.\ <2 

*rc. z«?>mmticomm£fc (\vsm&) *** 

«*««O»««60»T*6. x*oyR||i/-*-li 

3t-uyh3firio«>jl3lrtK:i24000»a[ (**) fc* 

26£3l#iS.r-f. 8S-5T. IO7r^^-iil0000*»A» 

*s>iooooot:«t»ts«o* J si*t<. l>r^<i^c-^ 

L. 38ftOX^^-*««»&^^^. S^Jf?ih1- 

x -/ \^ r -y 'V ^ ~ X A54<?)XY<4|gl6 >• X r At i 

L!t»>x-/\S50i: 7 =r hVX?ig42i<0|11fcfe^3^ 
^XrA56A«Ea$ii5. ^y^rASeJifflifHR^t 
^BJ1covK-P**£0«rta^^att m6*d^97 •< v ^ 

(critical aperture) tCfB^fc— OtfOJS&T? I — ffi 
«ri/-h«). *LT54W>lfc«/htfc«t'7i-A 
®50tcift«-r* 4 fcco U y XirmhV yX&62 1 0 Jft 
«. i-yX858,62-?-t-c««r5h-ttffiru-heo 
m&nmAmm+m&Kt* loobw uyx» 



I 



1 5 

X\ affl7-U-h60am»BBP (critical apertur 

OS-ftSBQ (critical aperture) T'iSI=iNi^lS]T'^ 
iW-*iMBah.t«*LT»«-S*i.*. *BfO»iU» 

u-h wommm^izn >t 3 msssm^rr y -r 

fWW -XtiXX'th 0 . WSfeW-m&hQSUfihhK. 

mmiz. t tz\mrv - h o t . isxr- 

fltt* 8*> . *JfeWO— 3WlWttffiffl r U- r- 60fc^ 
Sfi&iSSTV- ?■ * yytf&UEinK-xcortv-o 

x<wm<F>>* r 7-\tX7--fr7 7 -79-1ftWi\z>bZ \ * 

Z<r»<> K«**»c»<+* £ . -e/tttf»Mi*3bO 
4fy-?- • u— f-12<W.0O3n«A»&0.O2Mi:*tV)fetf> 

ftffiTW-h60<W«#£R&U S52~4H£# 
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*y >^u« ^i^K^imi«(FOrm(^«¥s 

*S»*»6«*7/8«JW)**4T1 

T) tfS**fcW*^*?*TT**7/8A*>*34 
10 UfKlnTC. 7/8<QK$(itt427hi-Cft«. y y^ttO^ 

Sfttafttsivwi ((ifflru-heo^HST) 8* 

WeMmtam S^oyhfr*. y>^68lC,5lr>fc 

20 S . r h ±© h 5 1 9 vm* V>gft\± . ftkX'Xtt 
JVKflil&i:* WMAstmmzx . 7-b-r-cOJSJf* 

#^8o<07"7h-<0'J>r*%200J)l.*^ >IflA> 

ffl* t R(E'tS6-3<?)S!Hi<0^;U-7" (80-85) rtT*^ 
6<Pt!;y^A*ffi5(5fx4. -i£cD:7VU—7" (80-85) ti 

•e^ffiffisW). * . 0, it , o, rt t v ^ fcj|«?3&b « J: 3 tK 
30 P3^«#cO#g ffi ffi 



.99-.80 0 

.80-.65 n 

•65—.40 0 

.4(K.30 «• 

.30-.20 0 

.20-.0 it 



**»<#*tfelvfcy y/68fcMtffC#lt fetor? h 

40 g^Mft t tr . mmx-%1% t Lfc3iai*wt»t 

OWCI±iWU47/B«***v»l4«427nO: < ti=3r 
fe«rv\ L*»L. 3U»aWWWffc*ftT'*6<OT. 

*»fe**»* «k o *«^)«*aB$-tttf e« 

- r-606<Wc«< 8ff3K1M(T^RII»n (> o T««-r 
50 izkk. -?-wa=5:ffl«»±»3Sfcffi40T^LT^^ 



17 

ne> -cmt&Kurjy < v?%m?t lx, mm 
¥bmz-&hz~>K&ximmb ix. tvmai ix 

x'\ffizti&mmmmfmmm&t*izm. s 
(m) itiimnzh, HLtmmz. mnm 
3isw«aifc«iaitfffea!«*i6. muma (critic 

al aperture) XtoifbhbmtniltiM&±WltM 
(80-85) fc»1toJPC«*«Brt<cW#*&-fr4. (4 

4i 4>*ifc 8o*> Ti^tno-Ik tWtl 
T*>6?. «raW4-K* (progression) fcfclvCA/ 

W>jH:U ifc. 

*. &iz. b&mmztiixmx'Z&%hmskbix 
I. 

z<n^isZT&mx^frhhs£mm\mi& 
<m*. +4 w>m&<r)Ww$Jim<om±x' 

J: o fc*«flMK^«S$rlJfTtt7 , 9 r— 70co 
r5h-7M«J^IIH«BC**'C»d»<l>-t# 

VT7f-m±?h(nm&btl. v&<<nnm<r> 

2-5. 3-?, *LT4-?fcvv>fc¥flK»5:*I! 
■^»tt»B0E*»«)g«5«Wk:tt«aw;tv»a C bifi 
bfr->XUl, miZ7frt£olzZtli:6^ (8CH-85) (C 

atusawtriwo**. zn^rrf-immm 

£ (unobstructed) XTU- • WxXKl±K#*£.rJf 
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^\±&bt1zMzg.*l\^bhfr'>-m%L>. b'Ziz 

9v^tF**«)fc*>**)***IMH-i4flE*4i*. Ho 
pkins# "flgOfttWlift" ( "Wave Theory of Aberra 
ti on", Clarendon Press. 1050. pp. 50) Tl&HiLXuli. 
5iZ. mm&l&Lb LXfflxX% . .r<7>ttS8&ife 

(critical aperture) KJH^CP = 0T*h*»^ai4± 

**«*> . Pkh*f(t£tfJg <**ifc "OaSO*" 
fc£&LTt>J:vi) . -tLtx h.pfttfcos00>2bl»^ 

znmizm t>n& . <o k h £(t**trmianmtt 

OKU) klW»*»*0, h.pfttfoos**tflHi3-7i: 

20 (critical aperture) IClj&tflfcfttBTW 

- hitthzhnmizttix^bmfiimmn 

(critical aperture) %'8kh&i<7)fl8ttZ#8?thhh 

frt&mhixtzmLbLxm<<rmix*MLh, mm 
vmttmtdmzm??z>ikk<7>WMX'bzt:#>. m- 

(critical aperture) t > .iELV%i§3T'3S!3 : 5:ffiffl 

mm&mz ixwia+Kxat-r-ammmtt 

mmm-<7>&xmww!&g<?)mim?u- h 
izxixttwuz&btih. isyxMHwrnm-t 

l, ttz*tit>0Ra dsn) wmTu-Hzmn 
zzwrmz£it-tz>mz><?yzz-ttm*x'm 

Mli^. U>U cos^.c?)«- -?<7K^#«fiK^$-*0^ 
i b tfmX'bh k\>5Zk £W8tl Xhbo. 

mru- hittKxnt-y-nmsicmzmmiz 
40 mm<t^o*m\tm\m<7m'o<7)mmmz 

mmzl. aWf 9W^«SfV>3IFF (8c) T»*4-i 
Efitbk* Zcr>i/XrMt : fmX%t (predictabl 

e) wmb*ffimyyym*wo-i&)*mmz 
m.thm.<mmm<mmm^hzb{zx m 
iwft. x^i/-?- . is-v-frhnmimmm <bu 

rsts) tUfflLT. «^^Lfc3bMBWiai:L 



(10) 
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7-?m.<r)®*<rmm dine) tfKnwszgm 

M&th. ZnzkitKevin Burns fc Kenneth B.Adansf) 
wCfc (^Energy Levels and Wavelengths of the lsotop 
es of Mercury -199 and -200". Journal of the Op 
tical Societyof Anerica,vol.42,No.l0.0ctober 1952, 
PP.717-718) IZfLZlttfTZl. *<»WX<r). Hgl99 

v^mzhf^ximztii) nmmmfcix^&z 

%m®Wat-ls>zt;ftr)%MX'*>ZZ b tfbfrh . 

£>•?- O«O0te*>lf6£. ^WX<nm>\t. 365na 
^A> KC0Hgl99OPffl$-^LTV^, ZZX\ WiL 

n^m*<r>*mxm&tix&o . ta^xmru 
-tztmtm&o. ifrimizm&v&iJiv- 
O'hz^immuyxt ixmmtz x otmt iz 
kt-c**. *nmmom%. mttmx%^<r> 

79 7-7\s-t i V7t IX , *£*fcWfcfc*>» 

m^it. tft^wmrt>Y-<rm&fr<>TtX'<r)y- 

?)V<r>&W 0 ttlO00#<O 2 ± 9 >hS V ^ fc V * -j £ b * { w 
{4fflTU-h^«S:365ni, 404ranASv»li438ninfiOj; 

vm<n t «o^isv \&m&xr> u y xm izfomr h 

iOK»<^WB*. m<nm&frt>ti\re%<. mm 
mi-zmmco^wnmzb mmtphnttitn 

£2i2fc3&5ia3:i5-£#jiL.-o^fc. (atari^ 

7yb-i)y7w&-&tt. z.tit><r>*)yym±mt<SA 
■Ttfisis 3 y&Mix.v+yy-fhz b izX DB&Zti 

oy^mymbm^s.io^^&mz^ixm 

£ tit, >>x-/ \5%r>7 y 4 x y h \,zm n& i> <ox 



20 



7(&<r>i><?) 8mnz-&awm*& 

lfflmzmut>ti&. Jf£2fl^£JRJnUi9J>Sv>i± 

'J y/880Bfi<)<±ll^3t^^Xf-A58. b2tm.£b 
?oT?xWN52<9±Kt*-A£3l>fc$-th ff^tf, £ 
? SvTf S 7 * h vx 7 mzttt |> *r x -m 

s. cc-cS70«-#BSti>tr9'f^>'i><o^y>'7x 
->^izm£&%itzmt'-Atij.x.&izfr<?)T 

=74 y* y hisXT-kteVOiZtlX^h . 

20 ffl-TS. l^-f^fi^^X^L^^V^^t'-ASr^ 
4U. ZVt'-Mit'-AJL^AJtyWUzX-oXiw 

-kZiZOimi&mmx ^l^X—ocr>^n 

f-yiz^KiH, m-mmmivyT'tf.coftifiZft 
*). ft^rnktzMfttzmv-Mzfttmi. 
--ft. %2<7)mmmmm, wm^-ymm 

-y\tm-<Da-i—mi%%b ?A 7 a J v7mm 

mzcoa-i—mimx-m^ti, tsimnyxr 
30 i*<r>mK-wmwz\h. mt-M±mz<07 

<->VY ■ l'yX29b1&Xi)b2^Xl'yX95lz£->X 
7 tV7X7mm>HzK3S.L. 7irh-?X740±<om 

ww-ymmw-ti. zw-uzm 

o yrsmmw. ox? %mv&mb ixwvmm 
ti. ttzvyxnm. mzx~>x'7x-'\52±.£m. 

Wmmsti. *LX5ittLXtt:ytmzi>b~Zix 
-i—mit:mr>XT74 y^^h^aits99tSiJ^- 

40 tkmitmbButinmrnmimL. 
miti wzm%im%wffi*~*ii&b?hitt-mi 

%774 yxyh ■ yxTi*£Vfeft)i,z&tt. 

50 £fctohfc^m.mi'ZTl«<?>±Wj& : ?-tj t &8mtZm 



( 

2 1 

^y 1-3*1, Z.<7)XK>VMm%>fflltt7'7-M h 

-)fci/-htxr-x try K/H10£ I2H£3-£S 
J: a (etS£$ii& . xrxt: y F/H10£O±MtcE*tfi 

a t , x7-x i/ 7 vmtzft lx xr-x e y h/hio 
w^nm&w.tmfcmpm-tiz&'oi ? si® 

ffi**a»Wf. JiT4W»*J:5fc:, «N>*Mc 

hhi^m<r>wmm*>tix\^£\\ xr-xeyp 

/U10<D±»fc8IJIL.fcX7XU-y K120<iX7XU-y F 
120<9TO!&aj!.:5St«att7-y hr?yh (foot pad 
s) \2\b* :s ?-\ZtoVlSSm%iVr4 K ■ A'.yF (side 
pads ) \Zttzmr> XXtVY M10 fctf LTflt^liqtSS 
£ #T'$ 5 . 7«/ Fmti^TM h (ft 
iim) ^-XU2cD±ffi^jf^±T^±$tf£$T'x 
T-Xl^ y F120£$;L. -H->H H • F122li/7 
?M h^-X112eo£Effi£St26 (XfcL ^-^112i: 

7-n y ? l26±TSiSiSi|6®o*|6)K:««lWt:fflfii§-«ir 

7-* U -y F 12DjMB125(C«f«f*|t!** V^lftfflTl' 
-FeofcWLTmfrfflfciK.Ifctf-C&TtK S8S12 

CO. I7-XI/./ K120ite££:hfcA'-l32fco$T#£ 
T7f-aX-^130Ci ot^ny ^!26cOSiOB|6St: 

^i3ot j: s z^mzm^mntmru- mco^ 

i}\ ZtUz-o^XVXr¥tL<&*h. fiffl7b-F60<9 
«l^fiS&«>fWflPe9;t#>. XT-XU-y F120_hOU 
FnRS«8l34U:U— «f- • t'-AS-T^H- ( h jl-U 
•y F • A' y ^-Ktt^r 7P5110ft> «t ^ ) 136tgt. 

CO^iSsStlXi: T?*3.3--9\y&wmhiH Ffi 
Ed&rT-#mX\ XT-XU-y Kl20fcxr-Xty 
F/H KWffi***t 1 = 7 n ypxnztffi? h C £ *< 

T£ * . filBT U- F60±<0 F 7 •:/ ?fOfiSli. 
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«r&-U5F 5 y Vv-VWmmfi'-'rV Xi^X^A 

fiS. F 7 -y h7 7?- -yxm/znth 

X\ hy-y 9 >*9-y$mmi±T-9W?i&U&fre, 

6. ZtUZ^XMTmi<fflif&&. 
ZtliTcom&frhftfr&toltZ. x.r~xv-y F12 

SidS:*)!). xr-xtyK^llOg^iCOSPlllrtT- 
•ecO*S±fO«t|igLm-S;ajL$il (air centered) 
TtiO, fi«TU~H60l±XT-.xeyHM10±-C^ 
iflt 3!) £ fi S^rtia 1 116(c i.~>XhZ> friz® 

mmjEmwrnzosmbcotztbiz^ ^xtmi 

20 Utk-f-- h'-AJrffl|6jtS. .L*if><oyy/i5i 

•7^^.h«0SWKU y^5rfflV^r^^'-> g y*&^j± 
Xv+yyiMlZlnX. WtoT{4ffi7-l^-F60^± 
tcf^^itl.. t*»U. Ztit 3 \$m*- A r>Mz 
J; -Jtafflri/- h60*<fiMcxr-x t'y h';nio± 

■c»tfiL3*i**, zmwommtzftmixfthzi: 
fmofirxmi. mayis-hM* tnexzmbtz 
30 v mm&%* >y r < yrmxmtfth zt<izxo 

\.5$?ayij>t>i.Q$?aytX'%bZftfe<rMtmi 
c?>lff>blx&*Mihtil. -eLT'Jy^i5l{±^» 

SiKcora^fifflrw— F6oco-ewsk<?)#^cofffiai>w> 

xmzuh. ft->x. tmmTn-fsnzT^mm 

?7-tj hK-xnxotizm^tifcmmfmi 
■/xfAii, mm. sx/wmcmi^i^izm^ii 
4o z.mmi.mvyrttitmmimri'-hw 

X.-9 ■ yZT^lffiSfrOtzMzzzXiFlX^^ 

Uium^e>ti&zbiz*£&. ifflru-hmz 

X7-U y ^-158*^^2C0t'-AX7*'J -y ^-160^^ 
-h60JiCO7* hWJxYttmt&USt&tii&bimrj: 

s. WfouyxiatmLxtikfrnimmvyrisicm 

50 Jtfia^Et. fi»i^rtiatll6^mi«5LT. xr-x 
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$y y?l5WV-J> • *7* y y ?160£jIoT 5 5-16 

y y ym<r>miKmfi\/i~?tv\(M>mfctik<r)m 

izWPk i fcmi&'l^m^t> i ^ l btih . w - y -cv i 
70*tfflWM»172*5iL, »C4Eft£ff3jEB»tt(C 

6*ifca*rtT»y >ye>flUcJ:6«**J: 0 

?-M h«H-^l1.2fcV— •P-MOifflBfe&fU 1/- 

87, 187^|SI*H vv> ^> ^182<01li*r-A189<0+^ 
«3t^«l*l2fl88«:ii->T, *«0flL 5 5-190T'(B[6] 
U UyXl92£iMoTfiffi7U-h60W&&T<0#?) 

**ili*L"avS:V\ W#3K3*£fi88l84 

8i88id»i>-t y*-mno. i7a6f»4iMiffl* t »t 

■9-7*5 ?ny*)#|in&&< N M^^f-AfeWLr^h 

hS&bZW WISrttiE-l-ifciftfctt. ttffl7V-h 
60**>fc*>H6*fcLTfMW-4. KmSMmVv? 
15»c*liT. 7*hUV^774-tt»tJ:-3T** 
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^O';y^l935:HRWfc02i:[a5-C*-r. ftM&tf 

mil y/i5iki93*it<^t«)«^)iac*iW£jt 

10 6. X7-XW-yK120{iU'— f-180CT)t*-AtR|t{i 
*«y V^MBKt-^a'aiitfSBL S"HHfc*4 

£L-CfttM*4l46£AS. *S*l<W>ife*lirt«y y^ 

Lfcyv^jWHMte»ofcB$. vvtj-mwm 

Emv^t^K&frizniTTtwmiEZ'fTiz 

ixmr? h-<r>^m^x'cr>mt^m>m. *<r> 
nm*±mo$?nyizmziimhwwx'<omm 
iit<m.X'*&. 

*fL» lSffi7-U-h60fcjf^h7 -»^t«iitr«>K* 
Mr*^*-r-«ll«* X-W^znm J: < S< 

%\,\ -74 7QVV1T77 <-<OJO&£1tk#>i>lZlgil,tiL 

40 wmimv yymtm? iz uzt 0 . 
«wc»v^T«iy y /i5Hc*rt5 ^(oaftflK,^* 

fllttfc X &m<omt*M}Ei>m%bix& Z t fc^6. 
BP*,xr-XU- y F±t«*-ty-9--SrSI= t— 

T-x t: y K/niotc« LT i 0 A \ ««tt 1 4i * . 
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6. 'Jv/^c:<o < J:d^«B(lWt- : 6:V%faB8T«irf id fcfcO. mzW&Xfi*. Z^XrUzftxiXtt. ft 

ztx-hi. tcmmi,z&ii&^mtx\ ommh-*. w 

xm^mi. t'AsZsifX'hmirv- h&osrxr-x s. esEUcttds^wt v=? ■> 7 ■ 

t>-H/H10±co«^x-fA*^K'3*O. m*W.l l z®lE-tkZt1rX'$i>. Z<r)£oZ®«l<z&t 

ztTy*h\si''xh®tmifi-t&z.ttfX'%&. zco timmm*<ni/XTMz&kwmm i }-i&-iti!) i x' 

h. 7 * Yu^xhif^ijF&mznLxm^hh iz®w?x?*m^zti:^mti%\,\ *m 

<nx\ m&mxm , )y7'*:fizzt#xz&. m^tti^ixmmtmwmxyrs-r. zv-^omt® 

mzimru- h6o*<xr-x try Kymoco±(zs m&mz Xr>x. &tf>4>tuti§ %<n)\r><K?y y-<r) 

imwzti. mmw>izwmimx-mL%tf mim^wo iwmztitMzmmtmvfflx 
m. mmiix. mx-mzmi. 30 iimztix^&tiK mw&izmx. -mmzj™ 

flL x7-xvyVMV>tfW>e>ixtcl>- , hX-Emi £>)te<%b%^) A<!:'iMSIiJ*>^. 7*5 

?mi>-?xmhtit:mxm%jh*tii. yy>v?e> cwmiz%frt>-t$x'£mtznz>. mntcfr. v>< 

^130^ j: -p -cm a*g;fri*i*> h5v ?<aff ^mais* *i, ^<o^#«£^ai$:fflv\ mmwizmz 

ihZhZ. ^T^yaVftMm >-r+y?fm<r> fu^ 1 <DU i-'X h«202<Z>±l::&* L.TSMll> . = 

5 ••/ 7 K*f L^fcS?fc#fir$:;bft 6 £ T, fifeO h 9 1 fc, t#vx a f # 2 ffiWfc. ( Sr#(5 

t>K/H|lM6-C0.1$^ay • tr-y^tv^-^U "C*ott>* 1 4*>^v\. ->X&1 vx 

-Yxmfr-rztx'hh. z\<r)*.itzftt,tifzx>u? ?m*&ixmftztitztk. &K2iifc$>&wi&yt 

)v ■ w->\mimmi,z^xB&zixti?mrt9 ^n^^mm<nt'ibhwm^mb mm 

-ytmmwimxz*^. iz. ^x^^x-com^x^x^. *<rr*oTt 

*LXimTV-YmxT-XKyV)V\Y>t0>& Xw. Z<omXlt. XVOWJX YWP&RW 

fit. T'-K^xayftS^liX y^-y^^^l/^^ ii7t«fiW^-y(iSS9A@kO^lWVX?200T-^ 

Tff^r^, wmt^^'xhmi^mt l, ttt.^ 50 Bflt?*i/c*i«cwiE-r&. ^-^-x^x^ 3 yx;g 
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ft«fc3t, SS107*5h- tfGHIl. 3.5&tf7 
ft#U:/'Xr-JB202i*v^$*rtv>ft. &9C0fcS<$ 

fift*^ -eoft, ^oi^xh/iaostfajWu 

KicSflftJofc, "?.X?206£atT8*L 7X72 
06^0*0. *LTifc»Lfc«82*)7-7r--£r;K 
v'x 3>-U t^t<0S3tS«fcm 1 ( 7*5 ) - 

te<oi?**2in;ift. 3S9D@a» co^ra 

ti*«£Bt. tftao.4**a¥ifiiLT#j*ft2o<0 

a<»3^X?207<oa#£*-f. *-£*>^ -etitfss 
3 oi^ hmxmnzb -o x . s*5ii/o y*vu 

- 7 ($9FBI> 1 — ^ffl&WiX&itf 0 #8 ft J: 
3fitgO-3Sr*S:fco. -&<07*?200,206.207£g 

3Si0Hii-*z>75 h-5-S«(cx ••, -?-y^-f ft#jg 

iz—^m^-y^-y/i^htll. 311 iDVX 7210 
(fflOAB) ttSB 1 Ol^ W h«211±T'aiS4 - 7 

0O^«g|?W)i(7)i'yf-y^*^SO -3 (1$ 
MSB) T(5V^5h-^*fcf>fefflV»<Ml4. SHOO 

KlffiWJX hJf 213±^®Z^X?212te{£S2 P 3,6 

«O^X?214ttfifcai.3.5.7£flftV\ SEtftfUBx-yf-y 
^ti OmiOF0<^iIl|6<FfcHf«O7-7 Y-tmt. 

^XrAfc/HWCfrftCi: la^-yfc 

ft. 

KlMM-ft £ t *<T'S & . x tr y HM 10<O{iE«f*# 

xw>?s»y >r\±\itA,m#X'0 >r ■ w-v 
<M"fr£«s£u im><cwt®bxt>&<?>T. asm 

»twiiBBT*r * { . h 7 * tmtmz'bz w 

X. <!6*t/Cnft. #*tf>"7*?220* 

SS-SSftftJ^K. tt«rP-h««inifi<«)5M» 
^nAiJ/^tOT?^^^?)^, S$Uy^22 
2l±*Mffl««tc4;i'>ftft. a»7*v h- • tty-v<n 
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mm6225tlX^i\X^h. 

mmmzih'yx^xm^^vyxm^mm 

fctft. iottSfcffilMLtftfctfJ. mrrv-hton 
ifflMafcTV-r < y/ • y y/228 (K2BI&W 

fu ifcfiS-SHSBP (critical aperture) lUfcftdfcl;: 
10 «r&. £<0-£tf>«&/l'-T4 y/- 'Jy/'/^K 

ii.wxrm**.x trv4 * > v^mz-hwumz 

flitch* . ztutztitico'ty Ftfftmzft^xi>jc 

ft. ftfflTU- h60iifcJtf>£H&#B8P (critical apert 

ure) tsasfu tti&mmt lx. -r^.xcou>x 

20 li. fiC«rP-h60±<OSajL&W r {4a^)^L'— r-f 
>/232«m-0^'V HtC^WSilft i 3 . fflP«230Sr 

®. %-n)s>X'm?2MZ%M<r)*>Mzftl,XM& 

ft. z<»m*<r>m±<r>W£t%z>« ft-n&bztt 

* s J>fto^tT236^,r<OfiLS^g* > fLft. Sllitfcfi 
a^)^l^-T-f >■/ - V vY7mm.(riZ.<r>^v K232 

n^m^mmfx-mt-th i o 

234co5ag<o#ttfcMTftffi«t:J:oT»B£$iift. * 
30 <os, afflru- h60±cosai L u y ^fc {ts^> y y 

•OSBBSnft. CiT-^ZOM'yraTliSS-o^yX 
*^234 1 mz^OS^ 240iOfi^^^«rtttCts! -> T3&t 
*i*Hr« i 3 (CSM-Stift . ?KflWfc*t!U:wayMf 

P (critical aperture) (&&COffl t®X'±&0)%.¥% 

wttjD$*t«*j&*ftft*-c\ z<r&mim*<wi(& 
*=f-ty\<—T i y/ • y vy<r>*v Htiov^os 

40 S*lft. 

{ifflrU-heooSWIBStirift V>X24&<0Ml&fr 

itft. ;^^^SL/iB±. ^12A0. mi2B0WJ»^ 
tPWWc. 0^L^V%j£jgSgp«246Srgtyy^t 
*ft. C cot'- Ate, jfe(CB8JL8*lfcl/yX*^23 
4. 242, 244^aifiLT{4ffi7'U-h(?)»lJ^>'N'yH<7)tt2 
ag#f ft . /\'y K2I5* jS» Lfe t'- A*^ y X248 
SrjSj«LT«!Lh<0*3t^2493&^ft. Z(T>&h<Wmt L 
50 Tffi<OWyX3!^248^R«fflt'«a5Lt, «±<0{4a 
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WbZtZZbtfX'th. £&<OUyX*aA4T*<&7 WthZblZXiX. $mi'>Xmt<0&X--&hitl l Z 

?z±x. tcWktmo^yxmTtz'mxzixmx n^xm^>x<mmi2^t^h. &mru-bx- 

±.<»mzm'<>vm^xim!i2i9izt'-Atfffk& *#/z*&ztG.x*). Witmrv~b2i2x\ mm 

fi^^aj l * ixwjfoim&xomtfmx'* x-hbo. 

hk*i*titi<. &t>%mzftc>tLKis>xx'{>si& mmtmmx\ mnm&copi&^yx- ^-f 

bmnm&x&wzttixitozztiitzih. zix &zio\m%ztiK®&<?>%*®z tmfiKhwm: 

SgCffiffirU— httfcttMMRD (critical aperture) &<mX'%m&77 \—2lAtttt hW&TV- r-282 

0f)£A&m. BBttt260ff>&ftfiHU (critical apert (Cj:*<a«MEtt3ia»fcJt1-fttt»a6t. iiLftSU 

ure) *>«HBTl'-»-262S*tr. 8««#264tiiifljg£ -MffiAfcfcHOH'JAfcfl*. 

ff9A2660)TKMMil. ftmztlMfmZNliim <?>%fry XrM.fr b&ifi*) . Rtt (UVX) <*>*&££tf 

U>^^t:-^^fH264&a0mn60nM«Uy 7-yXA (bi-prism) {3fil,>fBB*1- *Wl5«r 

^^mm^mmm^m^L, ztxuMmw zbi>bfrz>x%*>o . £*ucjo*.t. iniTa^ 
?igk£J!$£*i. mmmmt, ^Mzntfiw %<<n-n^ ^mjf^^w^tz.^, zcmm^ 

tBJKfclgfcJ: •?^<ffliES^SC b Z^ftbtbOX-® tvrM\mt>tiZ><r>X'\i%< . aS#iO#lttl#^KHrt 

"Axicon.:A New Type Optical Eleoent" (J.H.McLeo 30 I0ffi<9fB#=S:8tBf!] 

d, "The Axicon,A New Type of Optical Element", Jour 381 Hi. !MJ^VW&7U-b%istiZ<7)%aJll l Zj: 

nal of the Optical Society of Anerica. August 1954. l^^T^i.^W^fS^Lf^W^tlt^MX'h 

pp992-597fcB3*lfclft*fc, *. 

®nbhwmvwx&#(?>&£$m?&Hig¥m\'y 512011. ftim^ xy-Mzm^hzbox-* him 

xisXTWimtPhh. znfjTo^xT&ofm -rv- \-o-Mft<7)iEm®x't><) . ti?iimitztifd& 

&*hmmzm^m%&2cop]mm%i$t, x\ -m%vy?mm*t, 

lemmfkm&nidzzKnmny&yxf-Aiz %3mt. mrv- v^^mmmm-h*). m&r 

?*- fix ■ isXT-^Z&mbLtc^Zb V-hizteVZ77b-<D%itb&m<V^<7mjE : $:* 

x*hh. *<omm. r^^aymx-mtfii^vm^ -r. 

mibftfr&wztott^n&.miKmx&ttB. 40 sg4H»i. m3mbmmmuwmwmx't>htf. 

ami7*^ay%=F0)mxmmx'$ . w&£<nmf> tctn. mmjEnn^hmt^i-. 

&wt±zzimn&h&wt\i-i*nmm!£xiii& msmt, rvb-iztaixftmbtmnyv-r-iy 

t-s&. u>u wmmmotLxmcoimmm 7oyrmwi-mm7\s-b<mxuz®m<?>-& 

tf&mb%i><7)x\ z<n94 7<n%&isX7-^o>wt*i; imx-hi. 

"iffltiiztitTwwttim&izm-i-z^z^. mmt. ^rv-baM^mmmmx-b^ . m 

mt-mrv-bmRimmvyxm {-£3&t>2 #70tt, aia^^xrAt-fflv^^x-A • r^-r 

fiWlOSJfS^iSrffi^TtJ:^) t-t&zm^&Zb *yb ■ i^X^AcoX 0«ffll?«r*-ffll«&Uf«WSlT* 
¥Sfc(i^8«t^«WCI5fLv^i:qc$$-t,oJ:3E 50 3S8iltt» £cOl68B(Cfif->T. MB7V- b t-ft&fcth 
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tMmisxf-Jttmwwumchi. mom, zmw£*&&w&<r)mmmzm^t> 

»12Hi. »12AB»»fe»12CHtT. 5^Xf Art^U^ 10 60:ftfflTU-K 62:*ffljU>-XSB, 6 
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